


VION LIBR RARY | 


PUBLIC ROADS 


A JOURNAL OF HIGHWAY REweARCH 





























BUREAU OF PUBLIC ROADS 





Ves 
@ @®) UNITED STATES DEPARTMENT OF AGRICULTURE | |/@ } 
| : 








ka veeeee al il 














INDEX 
TO VOLUME 10 


MARCH 1929- FEBRUARY 1930 






































ENTRIES APPEAR IN THIS INDEX 


under names (1) of authors, (2) of research organizations or Institue 


tions, and (3) of subjects. 


Cross references may be made (1) to allied main headings or (2 
to subheadings of main headings. In the latter case, subheadings are 
indicated in cross references by inclosure in parentheses. Headings 
and subheadings consisting of several words each may be indicated in 


cross references by initial words only. 


Abbreviations used in this index are the following: 


a.— article or report by. 

({n)—footnote. 

q.— quoted. 

r.—reference, referred to. 

r. tO p. reference(s) to publication + by or concerning 
V.— versus, 

Names of headings repeated in subheadings. 


Names of States. 


LIST OF AUTHORS 


(For titles of articles, see under names of individual authors 
in the body of the index 


BOSLEY, H. L. JACKSON, F. H. SMITH, BAXTER 
BRAUNE, G. M. JAMES, E. W. STRAHAN, DR. C. M 
BRUCE, A. G. JANDA, H. F. TAYLOR, JAMES H 
BUCHANAN, JAMES A. KELLERMANN, W. F. TELLER, L. W. 

CAIN, WILLIAM KRYNINE, DMITRY P. TERZAGHI, DR. CHARLES 
CRITZ, PAUL F. LAPHAM, E. G. WESTERGAARD, DR.H.M. 
GEMENY, ALBIN L. PAULS, J. T. WOOLF, D. O. 


HOGENTOGLER, C. A. PEABODY, L. E. YARNELL, D. L. 






































INDEX TO PUBLIC ROADS, 


A Page 


Abrasion, see Wear. 
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Adhesive strength of soils_- 4, 130, 133-135 
Admixtures: 
in concrete 38, 98, 213-225 
in road soils, artificial sand-clay mixtures__- 117, 
154, 135, 193, 195, 204, 209 
in subgrade soils . -------- 4], 42, 58, 59, 62 
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Aggregate, mineral 
for bituminous paving eer ie - 2K, 32, 64, 227 
simplification of sizes, a. by F. H. Jac ‘kson. 226-228 
symposium, announcement---.-.-...--.-.--- 64 
see also Concrete aggregate (coarse Con- 
crete sand-—Cover material—Crad- 
ing—-a/lso names of kinds of aggre- 
gate. 
Air, entrapped, in clay soils_............-. 114, 115, 135 
Air temperature, see Temperature 
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culvert experiments, se 153, 175 
American Society for Testing Materials: | 
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American Society of Civil a rs 
foundation soils, data and r. sO (fn), ISI] 


Analyses, see Bituminous materi: re 
analyses —- Soil 
studies. 

Anderson, A. O. (collaborator), 1 

Arches: 

displacement theory, r 
flat arches, use in parkways 21-23, 
Freyssinet method of concrete arch ¢ onstruc 
tion, a. by Albin L. Gemeny- 148-150 
Arterial highways, see Grades, highway (sepuru- 


lechanical 
analyses Trathe 


top 75 





tion)-- Parkways. 
Asphalt 
cut-back asphalt, use in surface treatment 140, 
141, 194, 198, 200, 202, 210, 211 


oil asphalt, use in surface treatment 
sheet asphalt 

equations for molding of specimens_.-.-. 30 

CE ae a aes 227 


see also headings beginning Bituminous. 


139, 140, 142 


Atterberg plasticity tests of soils, use, r-.-.----. 47, 48 
Aull, L. B., see Wardlaw, J. G. 
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Base courses: 
compacted b,c. and porous b. c., discussion 58, 
59, 62-64 
concrete b. ¢., r_...-.- Seige os saad S 60 
crushed stone by. TSA ae EAS -- 37-39, 58, 59 
failures due to subgr: ide condition... 39, 0. 
| Se 2a eee 38-40, 50, 52, 59 
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195, 199, 202, 203 
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Basquin, r. to p.....-- 
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Beam strength of pavements... 
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; i _ 37-40, 58-60, 62, 63 
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Bearing power of soils: 

miscellaneous r___-. 37-64, 134-136, 194, 199, 202-205 

J) SS ere 175, 180 (fn), 192 
Becker, G. F. (Geo. F.),r.,r. to p_._.-_-_-- 181, 183, 192 
Bell, A. L. (Arthur L di SOR. 175, 180, 181, 192 
Bellefontaine, Ohio, concrete pavement PER CE 60 
Bending, resistance to, see Bending moments— 

Flexural strength—Stresses. 

Bending moments: 

in concrete arches, reduction_........____- 150 

i conarete benms......<...... 6.2.22 ee 65-68, 112 


in concrete pavement slabs-_--.--...----- 67, 68, 219 
PINE TRIE ogo enciscewnnneceneancuuat 170-175 
Benkelman, A. C.,.0. to p...-...--- 2.22222 cce- 64 
Bibliographies -__..-.............-....--- 64, 175, 176, 192 
Binding material, binders: 

bituminous binders, r 40, 58, 59, 142, 
146, 194, 196- 198, 200-203, 205-207, 209 211 
soils, binding properties of 45-47, 
, 54, 58, 62, 63, 130, 133, 135, 204, 205 

see also Traffic action—Traffic-bound roads. 


ins 
bin formula, application in culvert pipe, 
GIES ickinecnackcecncncce 57, 168 
tnigh think wineenenephoneniagpadianinuas 175 
Biuaneen’ materials: 
Ee 138, 143, 196, 205-207 
effect, study from molded specimens of 
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use— 
as concrete pavement curing agents.. 214-217, 
219-225, 228 


as dust layers, r.,r. to p.-. 137 (text and fn) 
see also names of bituminous materials. 
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Bituminous pavements Page 
characteristics (general 40 
finishing, machine 18 
load distribution on 37, 38 
Topeka top concrete pavements, corner 

cracks 38 

Bituminous paving mixtures: 
molding machine 28-32 
see also Aggregate, m \ineral 

Bituminous surface mats 137-147, 196-203, 207-212 

Bituminous surface treatment 
of macadam roads, a. by J. T. Pauls and 

Paul F. Critz ‘ 137-147 
of sand-clay and topsoil roads 133, 193-212 

Bituminous treatment: 

ofearth roads (topsoil, gravel),r.,r.top__ 58, 64, 133 


ae 56-59, 62, 63, 
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fees, 1928__ 36 
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205 


Bosley, H. L 


Arlington curing experiments, a. - 213-225, 228 
Bradley Lane, Chevy Chase, Md., ; er 
ments, r.. omen eceahnc tat 137 
Braune, Ms 
and William Cain and H. F. Janda, culvert 
pipe experiments, a : . 153-176 
fr. te @.... 175 
Breakage, see Cri icks. 
Brick pavements, see Load distribution —Sub 
grades (lateral flow 
Bridges: 
abutments, creep 190, 191 


in parkw: Avs, design ....... 21- 23, 26, 27, 32 


on curves, with supereleyvs ited road w: ys. if 
overflow bridges on earth fill, r. ; 104 
piers, flow of water around 33-34 
Skellit Fork Bridge, soil pressure studies__ 191, 192 


see also Arches 
Broken stone, see Aggregate, 
courses + 
(coarse)—C over material 
stone concrete—Load 
tion— Macadam 
Praffic-bound roads 
Bronx River Parkway 21, 22, 24, 27 
Brooming, see Sweeping methods 
Bruce, A. G.: 
increased vehicle speed, effect on highway 
design, a_- : 11-20 
Buchanan, James A.: 
and E. G. Lapham, effect of wheel Ri on 
impact reaction, a. ----. 85-94, 97 
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| ner Raa aoe ee = .. 85 (fn) 
Burlap as « merete curing agent. 112, 116, 213-225, 228 
Burning point, see Bituminous materials (anal- 
yses). 
Burton, V. R., r. top 50, 64 
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Cain, William 
earth pressure on culvert pipe, a. (collabo 
ration)__- 153-176 


A) eS 
Calcite, see Mineral composition. 
Calcium chloride, use: 
as concrete curing agent, experiments - . 


213-225, 228 


as dust layer for macadam roads, r. to p__ 137 (fn) 

in capping of concrete specimens 74 
California highways: 

data and r. to p__- 6, 42, 64 
Cantey, Harry, see Holmes, i. 
Cantilever beam tests: 

of cement mortar specimens (wet v. dry) 113 

of concrete— 

portable testing machine - 74 
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strength) - 
Capillary moisture in soils: 
miscellaneous r_._.-- 
47, 49, 51, 54, 


Tect upon 
° 72-54 


135, 136,309, 204 


55 , 87, 117, 


movement in clays, labor: atory experi- 
ERR ER 2 Re Ee ees - 114-115 
Capping of concrete test specimens_-__.----.------ 74 
Carbon content, see Bituminous materials 
(analyses). 
Cells, see Kreuger cells—Soil pressure cells. 
Cement: 
as admixture in subgrade soils -.-..-.----.-- . 58 
hydration, relation to strength ofconcrete.... 214 
see also headings beginning Cement, Concrete. 
Cement factor in concrete: 
cement requirements as affected by type and 
gradation of aggregate ----- --- 73, 77-82 
relation to— 
strength of concrete__..------- ee 


voids in coarse aggregate --- 70,83 
Cement mortar specimens: 


strength as affected by moisture content... 113 
Cementation test value of a given clay... ..-----.- 155 
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earth pressure experiments, culvert pipe__ 153-176 
| RS a a. 180 
Chats, use as cover material, r_......--------- 198, 201 
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Checking, concrete pavement, 

Chert roads in Georgia: 
economic data and f. 00. 2.6562. 6200--s50< 64, 

117, 126, 127, 130, 131, 134, 136 


see Cracks. -age 


Cherty gravel, cherty limestone, as concrete 
aggregates: 
effect upon strength of concrete. ______- _.. 72-84 
Chips, use as cover material, r-- - --- 139-141, 203 


‘lay content of soils: 
data, road soils_--- 
126, 127, 
effects, various ____- 4 
62, 63, 118-121, 126, 127, 129- 131, i33- 136, 204, 205 
see also C lays Soils (composition). 
‘lay fills, see Clay slopes—Culvert pipe— Earth fills. 
‘lay-gravel road soils, see Sand-clay and topsoil 
roads. 
‘lay loam subgrade, macadam pavement, data 143, 144 
‘lay slopes: 
mechanics of shear failures on, a. by C me 
17 


118-123, 
129-131, 133- 136, 198, 199, 204 
2, 44-55, 


J eas ares -- 177-192 
see also Earth fills. 
Clay subgrades: 
characteristics and treatment _- .-- 40-42, 
44-46, 48- 64, 14, 203-205 
Clays: 
bearing POWET (DOU)... x iccwcwese ees ens 53, 54 
characteristics influe ncing stability, sea act 40, 
41, 44, 46, 48-55, 62, 63, 114, lis, 11s, 129, 130, 
134-136, 143, 144, 157, 166-169, 175, 177-192, 
203-205 
cohesion and — rnal friction... ....-. 48, 
1-44, 63, 134, 135, 166-169, 175, 177-192, 203, 204 
definitions E . 46, 118, 134, 203 
elasticity. 19, 50, 166, 169, I8Y¥, 191, 192, 204 


homogeneous clays 


_ 4s, 4%, | 55 
identification. . 


in cuts... 44, 51, 55, 192 
liquid limit (lowe r). 49, 50, 135, 143, 204 
moisture equivalent____- 48, 50, 143, 204 


permeability and porosity. 
plasticity 
r. top 


45, 4s, 49, 55, 62, 135, 204 

: 44, 46, 48, 49, 118, 143, 144, 204 
64,115 (fm), 134 (fn), 175, 192 

shale-likeness _- Siete Sd 


115 (ho) 
volume change (shrin ki age, e expansion). = 
41, 44, 46, 45-50, 135, 143, 157, 189, i91, 204 
so headings beginning Clay, Soil—also 
Adhesive strength—Air, en- 
trapped— Bearing power—Binding 
material—Capillary moisture— 
Cementation test value—Com- 
pression tests—Cracks (in soil)— 
Evaporation — Heaving — Hydro- 
static uplift — Soils — Subgrades— 
Waterlogging. 
Clearances of motor vehicles on highways: 
traffic survey Gath. ...0.~55ck.c05. SS 14 


see al 


Clemmer, H. F. (collaborator), r. to p...--..--- 64,175 

Cleveland, Ohio, traffic survey data_____...- 2, 6-15, 20 

Climatie conditions, see Temperature—W' eather 
conditions. 

Cottesliatt: 3 BAUME: 5 xa ccntcaciccwabsocacesesieeccem, ae 
48, 51-54, 58, 63, 135, 153, 154, 165-169, 174, 175, 
177-192, 204 

Columbia Pike Experimental Road, reinforce- 

MONG, 0 00 Wisin ccc wcsccuseccnecen 64 


Compaction, see Compression tests—Molding— 
Tamping. 
Compression tests: 
of clay soils, data_.__-- srcagiadin oie iranian 179, 180 
of concrete, r. to p 
see also Compressive strength. 
Compressive strength: 
of cement mortar specimens as affected by 
moisture content............-..... 113 
of concrete— 
as affected by— 
aggregate, cement factor, and water- 
cement ratio. 72-84, 116 
curing method 216, 224, 228 
Os Criterion Of QUBIICY .. 2... cccccuccccen 
Compressive stresses, see Stresses. 
Concrete, see headings beginning Cement, Con- 
crete—also Admixtures—Arches— 
Base courses— Bending moments— 
Bridges — Capping—Compression 
tests — Compressive strength — 
Consisteney—Curing— Deflec- 
tions — Expansion — Finishing 
methods—Guard rails—Modulus, 
moduli (of elasticity—of rupture)— 
Molding—Poisson’s ratio — Rod- 
ding—Shrinkage—Spading—Stiff- 
ness — Strength ratios—Stresses— 
Tamping — Temperature expan- 
sion— Tensile strength — Tension 
tests — U niformit y— Water-ce- 
ment ratio—W okability—Y ield. 
Concrete aggregate (coarse): 





angularity of particles, effects..............2 75, 
: &3, 84, 111, 112, 115 
quantity in pavement concrete— 
increase through control of grading__._-. 116 
relation to quality of concrete, study.... 116 
samples (test), recommendation._........... 152 
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Concrete aggregate—C ontinued. 
sizes— 


recommendations. .................... 227, 228 

separation of, advantages. _.......___. 227 

simplification, a. by F. H. Jackson___- 226-228 
specifications, standardization............. 226, 227 
type as affecting— 


strength of concrete_. 64, 72-84, 110-112, 115, 1 
wear of pavement concrete_.........-- 
yield of concrete... .............--.-- 77 7-82, a 
see also names of kinds of aggregate—also 
Absorption tests— Aggregate, 
mineral—Concrete mix—Crushed 
material — Grading — Proportion- 
ing — mow gravity — Voids — 


Conerete aggregate (fine), see Concrete sand. 
Concrete beams 
onelastic s subgrades and loaded at the middle, 
a ctl atin aes iniaeatieiaik ts miata 65-67 
see also Cantilever beam tests—Flexural 
strength—Flexure test. 
Concrete culvert pipe: 


earth pressure upon.............-- 153, 154, 159-165 

RE SES ae a a eae ee a 176 
Concrete mix: 

effects upon concrete, r_......-..-.- 38, 41. 72-84, 149 


mixes used for various concretes-.-...-.___- 41, 
72, 98, 112, 116, 214 
Concrete pavements: 
creep of slabs, transve 
strength (relative) of molded specimens and 
of those cut from slabs, studies --.-... J 16 
subdivision of slabs, value----_.- . 54, 60-62, 65-71 
see also other headings beginning Concrete— 
also headings beginning Impact— 
Load—also Base courses—Beam 
strength—Bending moments— 
Cracks—Cross sections—-Curbs- 
Curing — Deflections — Edge 
tests—Federal-aid highway con- 
struction—Heaving of subgrades— 
Joints-——-Moisture content - 
Shoulders — Static load tests 
Stresses—Subgrade friction — Sub- 
grades—Temperature—T hickened 
edge design—Thickness— Topeka 
top—Volume change—Warping 
Wear—Wear machine—Width. 
Concrete reinforcement: 
of arches— 
uantity requirements, reduction, r..... 150 
of culvert pipe, Fr. to P.....................-- 176 
of pavement slabs_............-.-.-- 42, 
43, 54, 61-64, 69, 98, 214, 216, 219, 220, <24, 
225, 228 





Concrete sand: 


as affecting pavement wear, r...-.-.....-_-- 95, 97 
el emmendwanione 226-228 
see also Proportioning. 
Condition surveys: 
of concrete pavements, data, r__.......--..-- 41, 60 
of sand-clay and topsoil roads, data_..... 117-136, 
193-212 
Congresses, road, see Essay contest. 
Connecticut Avenue experiments: 
data and r. to p..--.-.------- 146 (text and fn), 147 
Connecticut highways: 
ee a 


Conner, C, N.,r., r. to p.------ 
64, 153 (fn), “193 “(text and in 


Consistency: 
of bituminous materials, test results....... 205-207 
of concrete— ; 
in various test specimens_-_...-..-..- 73, 112, 116 
variations as affecting slab behavior dur- 
| SEE FEE ee an 214 
see also Concrete miz. 
ie cee ahinaknn eco sauaiense 64 


( ‘ontraction, see Cracks—Shrinkage. 
Corrugated pipe, see Culvert pipe. 
Coulomb’s principle, application, r_...----- 


--. 177,179 
Cover material for surface treated roads --_- 


sess, AL, 


146, 194, 196-203, 207-212 | 


see also Aggregate, mineral. 
Cracks: 
in bituminous macadam pavement, filling, r 144 
in concrete gutter near crest of retaining w: all 191 
in concrete pavements— 
WOE iticetcushaudsacweahe 41, 42, 60-63 
corner cracks__....--..-.-- 38, 40-43, 60, 61, 68, 69 
fine cracks, local shrinkage cracks, craz 





ing cracks.. 42, 43, 62, 214, 215, 219-222, 2: 228 
formation as affected by— 
age of concrete-..........-- 41, 215-222, 225 
curing method -_..-.-- eieneoinieiii 213-225, 228 
subgrade a. lial 


= 40-46, 

56, 59-63, 65-71, 215-221 

temperature waives ail ia tn spi 40, 
65, 70, 71, 214-219, 225, 228 


thickened edge design__.._......__-- 60, 69 
thickness of pavement --__--_- 60, 63, 69, 71 
irregular cracks--...........-.-- 40-43, 50, 56, 61 
longitudinal cracks__----- 40-42, 44, 59-61, 63, 69 
narrow cracks as hinged joints. -._._.... 68, 69 


prevention or contro!— 
by use - steel reinforcement__._ 42, 43, 54, 
61-64, 69, 214, 216, 219, 220, , 224, 225, 228 
various measures discussed. ___...... 54-64 
progressive cracking--.... 41, 60, 65-71, 216-218 
slab sizes formed by crac’ ing. ee 41, 
42, 60, 64-71, 215-219, 224 
transverse cracks. 40-44, 
60-64, 69, 70, 215-220, 222, 294, "225, 228 
wide cracks 
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in culvert pipe, data from earth cmmeents 
SESS cee ener 162 
PR aie Stectdidntnercneiaieninncae 50 
Creep, see Concrete pavements— Retaining walls. 
Critz, Paul F. (collaborator): 
bituminous surface treatment “ea, ‘ 
tein islaarelinvain tg tiie ytd rent ibeiaiin toe 137-147 | 
Cross-breaking tests, see Bending moments— 
exural strength—Modulus, 
moduli (of rupture). 
Cross sections of concrete pavements, designs... 98, 99 
Crowns: 
of concrete pavements, designs............-- QS | 


of sand-clay and topsoil roads, recommenda- 
IR ash sidetecky ecient ees 134, 135, 203 
Cpe, Te. Wise Bi Be OO Diececcctscncace . 56, 64, 153 (fm) 
Crushed material in coarse aggregates: 
percentages for various aggregates... .......- 73 
Crushed stone, crushed stone courses, see Ag- 
gregate, mineral—Base courses— 
Concrete aggregate (coarse)—Cover 
material — Crushed stone con- 
crete — Load distribution — Ma- 
cadam pavements—Traffic-bound 
roads. 


Crushed stone concrete: 
a So nnugkscosedcuscsieawte 
Culvert pipe: 
earth pressure experiments, a. by G. M. 
Braune, William Cain, and H. F. 


eee setntweesbnews . 153-176 
Culverts, arch: 
theory, support by experimental data_..._ 168, 169 
Curbs: 
curbs for concrete pavements, designs. 19 


plank curbs for sand-clay roads.__.... 194, 199, 203 


| Curing of concrete, methods: 


Arlington experiments, a. by L. W. Te 
and H. L. Bosley 
used in various tests. .__ 73, 74, 112, 116, 213 
‘urling, see Warping. 
‘urved sliding surfaces: 
theories and application of - 
‘urves, highway: 
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a - 177-192 


design, superelevation, sight distances, 
TT ee -- 1], 15-15, 21, 32 
Cushioning qualities of wheel ty pes, tests. 85-94, 97 
Cuts: 
design— 
in parkways. -....----- 22, 32 
on basis a theory of curved sliding 
surfaces.......- Ey 
drainage, recommendation.___.__--- a waheos 55 
ae 108, 109 | 
slides NERS SSE aes CPR 177, 179 
ANE Et GND kgrncccceawonesscsnededs 49, 51, 55 
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Deceleration, see Acceleration. 
Deflections: 
in bituminous pavements. - : 59 
in concrete beams on elastic. suber: ade and 
loaded at the middle -............ 65,71 
in concrete pavement slabs....---.-.- 65, 71, 218, 219 
see also Cracks—Impact load-deflection 
data. 
in culvert pipe under earth pressure___ 153, 158-175 
in macadam pavements (waterbound) - - .-.- 59 
in motor truck tires and wheels under static 
and under impact pressures_.----.-- 85, 
88-90, 92-094, 97 
in traffic-bound roads--.-...........-.-.------ 39 
Deformations: 
in concrete arches, measurement, r_.-...---- 150 
in motor truck tires and wheels, computati ion 
ee aes ; 
in subbgrades...........<.<. 39, 40, 46, 48, 50, 65, 70, 71 
see also Elasticity. 
Deformed metal plate, see Joints. 
Densities: 
of bituminous paving mixtures— 
calculation, comparative densities, vari- 
ation in specimens molded with 
8 Se eee 
see also Voids. 
Design, highway: 
as affected by increased speed of vehicles.... 11-20 


30-32 


bases for— 
ee ON os en cwendcnneee 37, 62-64 | 
OE EE EE 1,10 
structural design, r. to p_.....-.--.--------- 64 | 


see also names of t of highways—also 
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Diabase, see Mineral composition. 
Diatoms as affecting subgrade support._.. 42, 44, 48, 63 
Displacement-recording device, impact testing 
RN tecnica 
Distillates for use in surface treatment: 
recommendations 200, 202, 203 
Distillation tests of bituminous materials for use 
in surface treatment: 
test results and specifications- 


143, 205-207, 209, ‘210 

Distributing methods and apparatus, see Bitu- 

minous surface treatment. 
Ditches and trenches_54, 55, 63, we 169, 194, 195, 202, 203 
Dobbins, E. G., see Schmitt, H. A 
Dolomite, see Mineral composition. 
Doweling effect of concrete pavement reinforce- 

| nA aes 


72-84, 110-112, 115,116 | 


Drainage: Page 
of earth fills....._. ..- 55, 56, 62, 63, 190, 205 

of macadam road (experimental section).... 137, 

3, 144 


of sand-clay and went Se tee 
126, 132, 135, "04. 195, 202, 203, 208 
of subgrades-___. 41, 45, 48-50, 54, 55, 59, 60, 62, 63, 205 
see also Culvert pipe—Curbs—Drains. 
Drains, drain tile: 


| effectiveness and r. to p_..--- 54, 55, 63, 175, 176, 205 
Ductility of asphaltic products used in surface 
ee 207 
Dust prevention experiments, macadam road - 137 
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Earth curing, see Curing. 
Earth fills: 


clay fills... 41, 45, 

49, 51, 55, 154, 156- 159, 166, 169, 175, 177, 189, 192 

design and construction. ...............----- 22, 

Sens 62, 63, 177-192 

drainage. ....- a ae ae 55, 56, 62, 63, 190, 205 
height— 


as affecting pressure on culvert pipe... 153-17 - 
computation for given stress... -...--.--- 


TT fa 165, 177 7, 191, 192 

0 a eas 64, 175, 192 

SOR HURMIGIOES « g< osiicesccseudeninwose 108, 109 
|. ae 45, 47, 154-156, 159-169, 175, 192 
eottlomneitt, GURDTIET . «oon cccccccccccccseous 41, 

42, 45, 47-51, 55, 56, 62-64, 177-179, 189-192, 205 

side hill fills, materials saitable........-- 45, 51, 63 

trapped water, effects... .......-<.0--6- 54, 56, 57 


| RE EEN Dee Sees 
Earth pressure: 

active pressure, passive pressure, pressure at 
rest... 51, 52, 154-156, 173, 174, 189, 191, 192 

against retaining walls, computation.__... 189-192 

bibliographies... .- e 175, 176, 192 

lateral earth pressure... “81, 52, 166, 169-17 76, 179, 180 

08 CBF IDG. «0. new cnsnweeew se enon ..- 177-192 


57, 58, 62, 205 


on culvert pipe, experiments, a.........--- 153 176 
Earth roads, see Sand-clay and topsoil roads. 
Eddy losses, reduction in pipe bends-.---- 34 


Edge tests of concrete slabs on clay subgr: ades 


drained and undrained - - -- 41 
Edges of roads: 
construction and maintenance ---_--- 140, 


141, 194, 199-201, 203 


distances from, motor vehicle w heel passages. 14,15 
see also Drainage. 

Elasticity: 
of concrete, elastic rib shortening in arches. 148, 149 


of culvert pipe under load, experiments... 153-176 
of soils— 
elastic subgrades, ponerse cracking of 
DENY Ol ekeccccemscteneskus b5- 7 
a eae 
46, 48-50, 52, 59, 63, 166, 189, 191, 192, 204 
see also Modulus, moduli (of elasticity). 


a 3 Me ee eee a 64 
Frosion: 

at bends of streams and at bridge piers ..... 33, 34 
Fssay contest, announcement. ...............-. 32 
Evaporation loss, see Specifications. 
Evaporation (surface) by clay soils, r_.......--.- 204 
Expansion: 

Of COmCTetS ........-.<.- a ee 42, 70 


SEE Rees aS 
Expenditures, 


42 45, 48-50, 62, 135, 136, 204 
highway, see Federal-aid high- 


way construction — Registration 
fees—Sand-clay and topsoil roads 
(construction), 
F 
Farina, I]., experiments, r.............-...--..-- 153 


Federal-aid highway construction: 
current status, rear cover pages of Nos. 1-12 
design features submitted, 1928, for concrete 
ee eee 98, 99 
Federal-aid highway system in Western States: 
traffic survey, announcement. -__..........-- 147 
oe eS eee eee 
Feldspar, feldspathic material: 
as sand constituent. ..........--- Sear 72 
in soil, as affecting stability..............-- “46,1 34 
Fellenius, W., r., r. to p.--.-.---- 179-181, 183-186, 192 
ee joint, for concrete pavements: 
ypes in designs--.---- 
F ins: see Earth fills. 
F inishing methods: 
and equipment, for concrete specimens, r_. 7, 
110,112 
as affecting pavement smoothness. .__..--.-- 1s 
Flash point, see Bituminous materials (analyses). 
Flexural strength: 
of cement mortar in wet and in dry speci- 


ao 


Se ea ees 13 
of concrete— 
as criterion of quality................-. 72, 110 
factors affecting, ae De cca ate 72-8 


$4, 
110-112, 115, 116, 216, 224, 228 
see also Bending moments. 
Flexure test for concrete: 


Py OS Oaccibe  caakevaitedecciedidesarescon 78 (fn) 
STII Siete niiacnckesteuascees 110 
Float test results, see Bituminous materials 
(analyses). 
Flow: 


of concrete, see Consistency. 
of water around bends and bridge piers, a. by 
: see .- 33-34 





35. epee nte? 
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cape tctinct 


fic una oa. Aa oo aye 


Forest Park, Springfield, 1 Mass.: Page 
development ect a a Ie 32 


Forms, see Molding. 


Four- lane roadways._--- eens aa ial 14 
Franklin, W. M., and Johnson, Ww. 2 iep... 
Freezing, see Heaving of subgrac ad 

Freyssinet method, concrete arch construction: 

a. by Albin L. ‘Gemeny a ----- 148-150 
Frickstad, W. N. (collaborator), r. to P- poeta 6 
Friction: 

channel friction, water flowing around bend. 33, 34 

internal friction in soils____- 51-55, 


58, 63, 153, 154, 165. 175, ‘177. -192, 204 
see also Subgrade friction. 
Frontard, r., r. to p 


. 3, 19, 
. 180 183, 19, 


Gemeny, Albin L.: 


Freyssinet method of concrete arch con- 
WIE, Bi ncicccteiececcetewe 148-150 
Georgia roads, see Sand-clay and topsoil roads. 
Gneiss, see Mineral composition. 
Goldbeck, : 
CL ae ener ae 64, 175 
see also Soil pressure cells. 
Gonnerman, H. 
Seana and Shuman, r. to p.......:-.... 7 
e ciakirsiaeos emus 64 
Goodrich, “E. P., r. to p- sinlihichaseadie 175 
Grade crossings, see Railroad gr ide crossings. 
Grades, highway: 
CRIUONG PHRGIOS.... . 252 a wcscccccccccccsecs EMD 
economics of, r. to. p_- aroacngannnidatal.. ae 


rolling grades, railroad grades. Miseeinsesariksacaiesiaum ames 16 
separation... ._--. ----- 20, 22, 23, 24, 2% 
Grading: 
of concrete aggregate (coarse) as affecting— 
quantity requirements, investigation.... 116 
strength of concrete................. 72-84, 116 
of mineral aggregate for surface treated sand- 
clay roads, specifications. -__.-...-- 210 
see,alsoj;Mechanical analyses—Simplification 
of sizes—Soils (composition). 
Granite as concrete aggregate.............-...-. 72-84 
Granular layers, blanket courses: 
for sand-clay and topsoil roads_.._._......-- 134, 
194, 196-199, 203, 210 


for subgrades__ .. 57, 58, 62, 63 
Granular materials as ‘subgrade ‘admixtures... _- 58, 63 
Gravel: 

as base course material...............-.-- 58, 50, 63 

as concrete aggregate._...._. 72-84, 111, 112, 116, 227 

as cover material_._.............-.. 138, 141, 201, 203 


bituminous gravel binder, macadam road. 141, 142 
cemented gravel, cohesion and internal fric- 


SE ITER Be ERE 181 
laboratory studies, r..............-.....-. 117, 118 
ERS ae 226-228 
test results, several gravels__ LE 73, 151, 152 
see also headings beginning Granular, 

Gravel—also Binding material— 


Soils (coarse material in). 
Gravel macadam experimental road, data... 140, 142 
Gravel roads, see Sand-clay and topsoil roads— 
Traflic-bound roads. 
Gravel subgrades, serviceability......._... 40, 46, 47, 60 
Gravity component in impact forces delivered to 
pavement by truck wheel 
Griffith, J. H., r., r. to p 
Grips (conc rete tension test specimen): 
SERIE ILRI DL DOP NOP OM 74 
Grooves, see Joints. 
Ground-water level as affecting stability of sub- 
grade soils__ 46, 47, 49, 50, 53-55, 62-04, 205 





Grout, sand size for__.___. AE, He TATA 227 
Guard rails, types............. niacin cheeses 
Gumbo subgrades, characteristics..-...------ 46, 48-50 
MP snot ide daiwa wauhibaaaandics<nae 143, 191, 205 
Gyldenstein, RATS: ERE ES a aS 180, 181 


H 
Hammer, electric: 
for molding of bituminous specimens-----_..- 28, 31 
Hardness, surface, see Wear. 
Hayashi, K., r. to p..._.--..--.--.--.-. 65 (fm), 66 (fn) 
Heaving of subgra * SHS NNER EOL bs: 3840, 
45-50, 54, 55, 58, 59, 62, 63, 136, 216-219 
Highway Research Board ‘of the National Re- 
search Council: 
I Bo. onackccndadavinemewene 41, 64 
Memetenin Cc. A.: 


and Charles Terzaghi, interrelationship of 


load, road and subgrade, a_.___--- 7-64 
A Eee ey ae a 64 
Holmes, fy. C., and Cantey, Harry, T. to p.. aad 175 
Hubbard, Prevost- ---- cilia elem eos kenessinttee ; 64 
Hubbard—Field test: 
cores for, from molded specimens. __- 31 
Hultin, Sven___...- ___- 181, 183, 185 
Humidity as affecting crack dev elopment in 
concrete pavements variously 
Cs a detasetanx 213. 219, 220, 222, 223 
Hydrated lime as concrete admixture---_----- S 98 
Hydraulic research: 
flow of water around bends-.---.-....--.----- 33-34 
Hydrostatic uplift in clay soils__........-.---- 186, 189 
I 


Illinois studies, see Farina, I1l—Older, Clifford— 
Traflic studies— University of 
Illinois. 
Impact load-deflection data, truck wheel acting 
upon pavement: 
comparison with static-load deflection data. “ss 








INDEX 


Page 
Impact loads transmitted to culverts, r.to p..-. 176 
Impact reaction between truck wheel and pave- 
ment: 
as affected by— 
height of tay oe : ..--- 86-92, 94 
wheel type, by James A. Buchanan 
and F. a. Lapham_.-- 85-94, 97 
eae cee 85(fn), 86(fn), 87 7 (fn) 
see algo Cracks. 
Impact testing machine, description. --.~._.-.--- 86-88 


Improvement, highway, see ae surface 
treatment—Cleveland, Ohio—De- 
sign, highway —P arkw ays—Road- 
side dev elopment —Stage construc- 
tion—Traffic studies. 
Accelerometers—Stresses (in pipe 
culverts). 
Intersections, highway: 

types and grade separation 
Iowa State College: 

earth pressure experiments, r., r. to p 
Iron pipe, see Culvert pipe. 
Iron-silica road surfaces, Georgia data 


Inertia, see 


-.- 20, 22, 23, 24, 26 


imate 153, 175 


J 
Jacks, special_......-- Senate Up aed aero coaciaan 
— F.H.: 
ba nntedieeaarceiek 64 
iuaiiication ‘of sizes of sand and gravel, a_ 226-228 
Jaequinot = eee Ses 180, 181 


James, E. 
pe de ay s, a. 
Janda, H. F. (coll: aborator): 
earth pressure experiments on culvert pipe, 
Eee RE eee SER . 153-176 
Jetting, hydraulic: 
use in ae tga compaction, r- 
Johnson, W. C,, see Franklin, W. M. 
Joints: 
in concrete arches, opening in Freyssinet 
construction method 148, 149 
in concrete pavements— 
dummy joints, grooves, planes of weak- 
ness..._........ 60-65, 69, 116, 217, 218, 228 
SIONETORIOONEE i oe oxic cgmccenwaeecsnne 
uM, 60-65, 68, 69, 99, 217, 218, 220, 28 


-- 21-27, 32 


Kaolin as binder (saber: | saa 46 
Kellermann, W. F.: 

etfect of type and gradation of coarse aggre- 

gate — Strength of concrete, a.. 72-84 

ett. DE: Ba 8 00 Da.c noe occs sce cacacenace 175 
Be ks Wg Ming 8s 00) Di sewnaeccucdusesantacmesen Beye 
Re a a ee eee a "180, 181, 192 
Kreuger cells, use in impact tests_... ... 86-94 
2 Ae SD ae 4 ee 51, 180, 183, 185, 192 
Krynine, Dmitry P.: 

capillary movement and sits air in 


CONG Bi aicsiccccascccnneacucnses 
| ea aS Pes r er Ee sae alae 5(fn) 
L 
Ladd, George E. (G. E.), r. to P- . 64, 192 
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wan wey Ow 


Landscaping, roadway--------- 
Landslides: 
mechanics of shear failures on clay slopes, a. 


32, 108 


by Charles Terzz asciehin Jcbabekuace Seeonee 
i ee ea sataaia 64, 192 
Lanes, eate, see Traffic lanes. 
Lang, F. ( on Reo Be ix . lace aen are 
Lapham, E. G. ‘cotta yorator): 
effect of wheel type onimpact reaction, a.. 85-94, 97 
Leygue, M. §., r. to p.---.--- cee egtien, “Le 
Licenses and permits, motor vehicle: 
number and receipts from, 1928. . --. 35,36 
Lise itl, Ie. emt nC So coc ccccececes 87 
Lime as admixture: 
Bt It entcccdsencccccsdacdecuce Raibaenaie 98 
in sangrade S008... ..........-... Sees 58 
Limestone: 
as concrete aggregate, effect upon — of 
PE adnentcnccacsbakbnaanneens 72-84 
as cover material— 
ee cnincenadictexccksnecasne -- 198, 201 
specifications for surface treated sand- 
ee en censguandenas 210 | 
task wemUlte; VarIOUs.... ..<.262000-ncnese 73, 151, 152 
Limestone macadam road: 
surface treatment experiments, r to p_-.-.-- 137 (fn) 
Lincoln Park, Chicago: 
separation of highway grades ---....-..-..---- 26 
Liquid limit (lower) of soils....-. 48-50, 135, 143, 203, 204 


Load capacities of various pavement types. 37-39, 41, 64 
Load-deflection curves, see Culvert pipe—De- 
flections—-Impact load-deflection 
data. 
Load- -displacement curves, concrete slab under 
various subgrade conditions _ 
ing methods test data) ..-.-- aia ae 
Load distribution: 
by pavements of various types-.............. 37-39, 
54, 58, 59, 62, 63 
58-64 


DAG coe oc bea ses rere 64 
Load-friction-cohesion relation: 
earth pressures on pipe culverts_......-..-- ae 


see also Shear failures on clay slopes. 
Load, road and subgrade: 
interrelationshi , a by C. A. Hogentogler 
and Charles Terzaghi-...........-.. 37-64 


117, 126, 127, 136 | 
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Loam subgrades, loams: Page 
data, miscellaneous......... 44, 108, 143, 144, 181, 194 
Loss, see Bituminous materials (analyses) — M ois- 
ture content—Sand-clay and top- 
soil roads (surface loss). 


Macadam bases, see Base courses. 
Macadam pavements: 
costs (construction and maintenance) of 
penetration’ and _ surface treated 
water-bound macadams . 140, 141, 146, 147 
materials and methods used in early con- 
struction ofexperimental road... 137, 142 
stability, various factors affecting. .._._..__- 38-42, 
44-46, 48-50, 59, 62, 63, oe 147 
subgrade soils suitable for_............. 45, 46, = 63 
surface treatment experiments.__.......... 137 -147 
see also Load distribution—’ Traffic-bound 
roads. 
Machines, testing, see names of machines, names 
of processes in which machines 
are used, and names of tests. 
Maine highways, traffic survey data. .__._....-_- 3 
Maintenance methods and costs (highway), see 
names of types of highways—also 
Maintenance patrol. 


Maintenance patrol, highway...---._.-. . 123, 202, 203 
Marston, Dean Anson (Marston, A.): 

Tu, T. TOD. 220-22 02000 2-02 s- senna sns-2-- -- 153,175 
Mason, C lyde (collaborator), r. ‘to p-- - 6 
Massachusetts highways, see Roadside ‘develop- 

ment. 
Mats, bituminous surface_-___.- 137-147, 196-203, 207-212 


NEGA, Os Biss Bg Bs 00 De oon rcecmscencnenaa 42, 46, 64 
MeMillan, F. R.,r 64 
oy OS Oe hasan wim: 
McNown, W.C.,r : 
Mechanical analyses: 
of sands and gravels, test results_.._......-- 72, 138 
of soils, usefulness and test results 45, 
47, 48, 134, 135, 154, 155, 204 


see also Soil analyses. 
Melting point, see Bituminous materials (anal- 


yses). 
Metal strips as contraction joints in concrete 
DEVON. onc. ss caxccadsennes » 
Micaceous soils as subgrade and base material.. 44 


46, 48, 49, 63, 134, 204, 205 
Micrometers, types used in tests, r_......--.. 85-88, 
95, 96, 159, 218 
Mineral aggregate, see Aggregate, mineral—C on- 
crete aggregate (coarse)—Concrete 
sand. 
Mineral composition: 
of concrete aggregates as affecting strength of 
iba ccttceniedinieencksanowe 72-84 
OF CRONIN TNE SOME oon conc eases 117 
Modulus, moduli: 
of elasticity— 
of concrete— 
assumed value in computations. 65-68, 70 
use in correction for concrete arch 


PERS GENIE icant cc ccenecccaces 149 

of culvert pipe (cast iron)— 
use in stress ee ntuecten 169-175 
values..... SEE EE BELA ES 173 (fn) 


of rupture— 
of cement mortar in wet and in dry speci- 
cia camtipine a ieceiivion aan 13 
of concrete.._....-......-. 67, 73, 76-84, 111, 112 
see also Flexural strength. 
of subgrade reaction to concrete beam (elastic 
SDA ca diisssconnedceennwcien 
Moisture, see headings beginning Moisture—also 
Capillary moisture—Ground-water 
level— Heaving—H umidity— Liq- 
uid limit—Plasticity—Shrinkage— 
Volume change— Wear (of concrete 
pavements), 
Moisture capacity of subgrade soils_... 39, 45-50, 54, 58 
Moisture content: 
of cement mortar specimens, 
strength— 
a. by D. O. Woolf and Baxter Smith... 113 
of concrete slabs— 
variation during poi, es and ef- 
fec 218, 219, 222-225, 2.8 
of earth road surfacing (trestiiy placed 


effect on 


) as 
affecting strength. ..............-. 134 
of fill material over culvert pipe as affecting 
earth pressure on pipe._-..-- 157-162, od 


of soils, miscellaneous r_...-...-.-.--.------- 
42, 44-63, 135, 166, 214 = 23 
Moisture equivalent percentages of soils. 48, 50, 143, 204 
Molasses-lime mixtures as dust layers.....-..... 137 
(text and fn) 
Molding: 
of bituminous paving mixtures (laboratory 
specimens), methods and appara- 


tu 
of — test specimens, methods and ap- 
73, 110, 112, 115 
oor Bending moments—Stresses (in 
pipe culverts). 
Mortar, see Cement pe pan ai caet ca of 
sizes—Soil mortar. 
Moscow Superior Technical School, see Krynine, 


Moments, 


Dmitry P. 
Motor vehicles, see headings carey | Impact, 
Operating, Traflic—also Parking— - 


Registration fees—Registrations— 
Muck as subgrade material, ig Bi OO Dic cence 46, 50, 64 
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Mud: Page 
cohesion and internal friction._...- - 181 
on sand-clay roads----..........---- "128, 135 
Miiller-Breslau, H., r. to p.-..--------- 65 (fn), 66 (fn) 
wus, 0 ., f. 00 P.................--..-- : 64 
Mystic Valley parkway-............-.------ Ps 25 
N 
Naptha flux, specification limits _____- niacin 
National Sand and Gravel Association: 
recommendations. ----.....--..------ ace: a 
New Hampshire highways: 
traffic survey data___..___-- = 3 


North Carolina State Highway Commission: 
cooperative experiments, earth — on 


culvert pipe._....---.--- 153-176 
oO 

Ohio highways, traffic survey data_.__-.-- 2-4, 6-15, 20 
Oiled dowels, use, r____--_---------------- 61 
Oiling of subgrades, efficacy __-------- _ 56-59, 62, 63 

Oils, asphaltic: 
light asphaltic oil road surfaces, r. to p 64 
use in surface treatment_...------- 137- 147, 193-212 
Co Ee eee 64 


Operating costs of motor vehicles on highway 
grades, r., r. to p__..---- 16 (text and fn) 

Operating vehicle index, Georgia roads...._- 127 

131- 134, 138 

Oregon State Highway Commission, project - ---- 

Oregon Trail, proposed traffic survey ---------- . iW? 

Organic matter, inorganic matter, see Bituminous 
materials (analyses)—Soils. 


Overland Trail, proposed trafficsurvey..-....--. 147 
P 
Pacific Northwest soil studies, r., r. to P =e _. 42, 64 
Panama Canal slides, r., r. to p_.--- 2 _ 183, 192 
‘ Parking, motor vehicle, provision for... 11, 14, 15, 19, 26 
Parkways, a. by E. W. James.......-..--...-- 21-27, 32 
Patrol, see Maintenance patrol. 
SR BS tS ee 175 
Pauls, 64 7 
and Paul F. Critz, bituminous surface eg 
ment experiments, a-.---..-..-- 137-147 
molding machine, bituminous paving anf 
+ 28-32 
ioe oneal ama aaiateramem avbaadarins tt 
Peabouy> L.E 
highway trafic analysis methods and results, 
Peat as subgrade material, r., r. to p----.------ 46, 50, 64 


Peat marshes: 
fill settlement in, r. to p..__----.------.------ 64 
Pebble gy road surfaces i in Georgia- _ 117, 126, 127, 136 
Penck, W., 192 
Penetration ‘macadam road, surface treatment 
eee 137-147 
Penetration of bituminous products - ------ 206-208, 210 
Penetration tests of soils, r. to p_...-...----.----- 
Pennsylvania highways, traffic surv ey data.. 6,9 
Permeability: 
of base courses, as affecting subgrades.... --- 59 
of soils, as affecting stability... -.--- 44, 
45, 47 50, 55, 62, 135, 191 


Permits, see Licenses. 
Petroleums, see Bituminous materials—Oils, 
asphaltic. 


Sh ees 181, 183 
Piers, bridge 
flow of water around._..__......--.---.---- - 33-34 


Pipe: 
culvert pipe, earth pressure experiments... 153-176 
pipe bends, spiral motion of water in 


einen ak 34 
Soper pipe, f. te P........-...........-..--- 175, 176 
. . * eee 33 
Pittsburg test road, r., r. to p....--------------- 58, 64 
Planes o weakness, see Joints. 
Plantings, roadside -----.......-----. 22, 27, 32, 101-109 
Plasticine, reduction of bearing capacity by ham- 
, a iaiitnaman nen aeisiaenaams 48 
Plasticity of soils: 
as affecting stability_...............----- 44-49, 59 
plasticity index values-_.._.-..--- 47-49, 143, 144, 204 
test, use in soil identification... .........----- 47,48 
Poisson’s ratio of concrete..........---------- 65, 68, 71 
Porosity: 
of sand-clay and topsoil road surfaces - - ----- 135 


of subgrade soil as affecting stability... 42, 44, 48, " 
Porous base courses -----.--..------.------------- 58, 5 
Portland Cement Association: _ 
grip design for concrete specimens, r-_--.------ 74 
Pressure 
“spring” Semenee of culvert pipe under load, 
qrudeapeins pressure as influencing truck 
wheel impact 
water pressure— 
“on * A a flowing around ob- 


33, 34 
in stabilits “y= Serna of clay slopes 186-188 
see also head beginning Impact, Load, 
Static—also Compression tests— 
Compressive strength—Earth 
pressure— Friction—Soil pressure 


cells—Stresses. 
Priming coats in bituminous surface treatment 
of roads-_-.146, 147, 194, 196-198, 200, 202, 


203, 206, 209-211 
Proportioning of concrete: 
methods, r..-.-....-.- 72, 83, 84, 98 (fn), 112, 116, 214 
on also Concrete mix. a 
Sa a aa 
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Q Page 


Quartz, quartzite, see Mineral composition, 


R 

Railroad grade crossings: 

elimination, economic losses, ete sa 19, 20 
Rainfall, see he: idings beginning Moisture —also 

Humidity— Weather conditions. 

Ramps in parkways..-.-...--.--...-- = 22, 24 
Rankine’s earth pressure theory: 

application, r_...........- 166 (fn), 168, 173, 174, 181 
Nea, A. 8...... a ee : " 64 
Reagel, F. , a oe ‘ 42, 58 
Records, traffic surve y: 

forms and ecards for. _--- = a . 
Registration fees, licenses, etc. (motor vehicle): 

receipts and distribution of, 1928_- ress 36 
Registrations, motor vehicle, 1928___..______-- 35 
Reid, J. W., r to Pp . 85 (fn) 
Reinforcing. see Concrete reinforcement—Trees, 

roadside. 

Repose, angle of, for soils........_-- 
a ee SS 
Retaining walls: 


1-H 


..- 166, 178, 179 
. 176, 181-183, 192 


ae Se are Sean ee tie ciate aie 177-192 
Rie Diitceta name en 175, 192 
Seven highw: iy, see Federal- aid highway 
construction— Registration fees. 
Ve ee a aes . 15,20 
Rio Vista, California, expe riments, Fr. | 64 


Roadside development: 
in Massachusetts, a. by James H. Taylor 
plantings in parkways- -- 
Rodding of concrete test specimens: 
methods and apparatus--___--- 73, 110-112, 115, 116 
Roller stability machine for bituminous mix- 


- 101-109 
> 97 29 


- af 21,06 


SUre8....... ..---- 28 (text and fn) 
Rolling methods and equipment: 
in surface treatment of —_ = iy roads. 196- 


98, 201, 203, 209, 211, 212 
Roosevelt Boulevard, Phils lade: 
GUE. os <cccae aE ne aiaaia ae 
Rose, A. C., r., r. to p-. Sane aie wat tp Sins ae aie . 42, 64 
Rotation: 
of concrete arch supports, correction for in 
Freyssinet arch construction...... 150 
of cross sections of culvert pipe under load- 
of water in flowing around bend_-..-...------ 33, 34 
Roughness see Smoothness. 
Route marking, United States, progress__......- 
Rubber Association of America_....-....------ 87 (fn) 
Ruts: 
in subgrades, as cause of pavement cracks_-_. 42, 43 
in surface treated roads, occurrence and re- 


Ec cccithedcaccanins _.-- 139, 140, 196, = 
in thin wollen earth roads----..-- Sabai 


Ss 
Safety, factors of: 
ee 165, 177-192 
Sampling of highway materials, r. to p....-.. 151 (fn) 
Sand: 
as cover material in surface treatment of 
ee 138-141, 146, 198, 201, 203 
as subgrade soil_...........-. 40, 44—48, 50-55, 57-63 
cohesion and intern: al friction__._--- 47, 
52-54, 63, 154, 166-168, 175, 178, 181, 204 
definitions - 


rsa a aie alos erncarcaca edt lvgpaiing icons Oy 203 
sizes, commercial. 227 


see also headings beginning ‘Sand—also Con- 








crete sand—FEarth fills—Mechani- 
cal analyses—Soils (composition) — 
Uniformity coefficients. 
Sand-clay and topsoil roads: 
as subgrades for paved roads... 45, 117, 118, 134, 136 
construction, reconstruction, and mainte- 
nance methods and costs (un- 
treated and surface treated roads). 117, 
118, 120, 121, 123, 125-128, 130-136, 193-203, 208-212 


in Florida and in South Carolina_.___.--_- 193-212 
in Georgia, data and r. to p-_--.----..-.----- 46, 
64, 117-136, 193 (fn), 212 
Nie yee acenkues 117, 126, 127 
Stability factors (summary) Cte awpdaneesal 135 
surface loss, life, depreciation__._-..--..-- 117-123, 
126, 127, 130-136, 193, 202, 212 
surface treatment. .................. 57, 58, 193-212 


see also Traffic capacities. 
Sand-clay subgrades: 
characteristics ____- .-. 40, 41, 45, 46, 50, 59-63 
see also Sand-clay and topsoil roads. 
Sand-gravel mixtures: 
cohesion, friction, supporting value 54, 181 
| Sand-mica mixtures, r., r. to p...---.....-._. 44, 48, 64 
Sandstone: 
as concrete aggregate, effect upon a of 


iimiudedaditicasewnntebnanaee Se 

os sand Gonstituent.................-....-.-. 72 
op a eee eee : 73 
Santa Fé Trail, pro osed traffic survey__.....--- 147 
Sargent, Prof. Char | 4d SEE 102 
Seales for use in traffic surveys__.___- ie cccibiecc Acaeoe 3, 5 


Schist, see Mineral composition. 





Schlick, \ Sanerwciceniecnie 
Schlick, W. J. (collaborator), r. to p-. Te eS 175 
Schmitt, H. A., and Dobbins, E & ht 10%... .. 6 
Screening, parkw _ 2S Shee eee 24, 27 
Screenings, see Cover material. 
Seal coats in surface treatment of roads___..___- 141, 
194, 198, 201-203, 209-212 
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Semigravel, see Granular layers—Sand-clay and 
topsoil roads. 

Shaler, Prof. N.S., q-- ie ie ee oe 
Shales: 

I ois ee oe oc taccasail 51 

see also Mineral composition. 
Shanghai harbor investigations, r. to p_--- - 192 


Shear failures on clay slopes: 
a. by Charles Terzaghi_...........-- 
Shear resistance of soils: 
in earth fills.__. 
see also Cohesion. 
Sheet asphalt, see Asphalt. 
Shoulders: 
of gravel, seteiataces and topsoil roads...... 123, 
126, 129, 132-134, 196, 198, 202, 203 
of pavements (general)— 
drajnage as affecting subgrade support..  54- 
56, 62, 63 
width, practice and recommendations... 15, 
132, 134 
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Shrinkage: 
of concrete— 
in concrete arches— 
correction for, in Freyssinet arch 
COs ci cesinaneidvinctusen 149, 150 
shrinkage coeflicients_. 
in pavement slabs during curing, as 
affected by continuous reinforcing. 225 


of soils 
lineal shrinkage of good binders _-..-...-- 46 
miscellaneous r__.. ..--- 40, 41, 44-50 
shrinkage limits, shrinkage ratios a 47 
48, 50, 143, 204 
see also Cracks—Moisture content—Stresses 
Volume change. 
Shrubs for roadside planting, size... - 
Shuman, see Gonnerman, H. F. 
Sieve analyses, see Mechanical analyses. 
Sight distance at highway curves..-....----- -- 18-17 
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ae WN GS 2. an a eee Lacdkeowmacaniue 19, 20 
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Silts: 
as subgrade soils. ............ 44-48, 50, 52-55, 57-63 
characteristics, various_........... 44-48, 52-54, 143 
eS eee 46, 118, 134, 203 
see also Soils (composition). 

ae ” = zes insand and gravel industry, 

by F. H. Jackson 
Skellit Fork Bridge, Ill.: 


eee eccorcce eo ee es 


pressure — observations, r., r. to p...-..- 191, 192 
oe S&S eee eae 4 
Slack, Searcy 5 Sit EID Mn cn sud Gia Sasneee wee 149 (fn) 
Slag: 

as base course material. .............--.-. 58, 59, 63 

as concrete aggregate.................... 72-84, 116 

as cover material, surface treated roads__--... 194 


196, 197, 200, 203, 210 
see also Traffic-bound roads. 
Slate, slaty material: 
as sand constituent 
as soil constituent— 
effect upon stability ......--- 46, 134 
Sliding surfaces, see Culvert pipe- -Shear failures. 
Slopes: 


critical height and factors of safety 
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Satdentet 177, 

178, 181-189, 192 

shear failures on clay slopes, a. by Charles 
Terzaghi 


paeteer iter acini euviba eiaielnaien 77-192 
side slopes in parkways_............--- 32 
Smith, Baxter (collaborator): 
moisture content of cement mortar noms, 
effect on strength, a.....-.-.-....-- 113 
Smoothness, pavement: 
tolerance, specifications, practice_--.....-.-- is 


Sodium silicate: 
use in concrete pavement curing investiga- 
tions..... encccece 219-225, 228 
Softening point, see Specificat ons. 
Soi! analyses: 
for various soil types_._... 118-123, 142, 143, 203, 204 
see also Mechanical analyses. 
Soil grains: 
Size, effective, in various subgrades and base 
soils._............. 46-48, 50, 199, bony 204 
Sols sens: © 00 Mi. ne cs ccc se ccecccc ces 4 (fn) 
Soil mortar: 
definition snd classificetion, Georgia road 
"SER EE Se 118, 126, 127, 134 
Soil pressure, = Earth pressure—Soil pressure 
cells 


Soil pressure cells: 


observations, various___... 50, 160-163, 169, 173, 191 


pues on culvert pipe, method . -..-...-- 158, ~ - 
Fn) ee ans Erne 
Soil ‘pretes (various) compared with pavement 
aos ca iccwececetens 44, 45 
Soil surveys, see Subgrade surveys. 
Soils: 
classification— 
of road soils_-..-..- 117-128, 126, 127, ime 203-205 
OF GUDIGPNIS SOME. . nn ciccesncvesace 46, 62, 63 
4) SSeS Se ee ee ass = 


coarse material in, OIE rc siotacictecece teins 
118-123, 126-130, 132-136, PH 
composition desirable— 


in road soils..._... 118, 134, 135, 193, 199, 204, 7 
in subgrade soils 


of top or weathered zone, stability 
organic matter in, effects...............--... 134 
road soils, see Sand-clay and topsoil roads— 

Soils (classificatio..—com position). 
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subgrade soils— 
Stability factors .-_- 37, 40-54, 62, 63 
undesirable soils, methods of. counteract- 
ing etfects of - 54-64, 69 


Page 


see also Soils (classification—composi- 
tion)—Subgrades. 
subsoils— 
character as affecting earth road surfaces. 127, 
135, 136 
of earth roads in Georgia. __.-....------- 127 
PURSUIT: SO Dic nic cedeccaavas vaewcennts 64 
tests— 
field tests, r. to p__-- oe ag ks Sane 64 
laboratory tests, usefulness_...------- 37, 45, 51 


see also names of tests. 
see also headings beginning Earth, Moisture, 
Shear, Soil, Subgrade—also names 
of soils, names of properties of soils, 
names of constituents of soils—also 
Admixtures—Binding material— 
Bituminous treatment—C apillary 
moisture — Cuts — Drainage— 
Erosion —Ground-water level— 
Pacific Northwest—Repose—Sub- 
- grades—Voids—Weathering. 
Solubility, see Specifications. 
Somervell, W. D., r. to p nian cevass 
Spading of concrete test specimens: 
method and apparatus. -......-. 110, 112, 115 
Spangler, M. G., r. to p as ca) oe 
Spanish Honduras clay soil. ..........--.------- 49 
Specific gravity: 
of bituminous products used in surface treat- 
ment, test results and specifications. 138, 
206, 207, 209, 210 


erat ee 64 


of coarse aggregates 


test, accuracy of... - .- cia chace teantt py, 

SA ee eeraeecetry * * 151, 152 

of sand, test results _._-- : . . 53, 72, 154 
Specifications for sand-clay and topsoil road 
materials and construction (un- 


treated and surface treated roads). 208-212 
Speed, vehicle: 
increased snes, _— on highway wantieis — 


A he, GOs cn cnnnvese cna 1-20 
speed limits, increases by States.........-.-- 11 
traffic survey data... -- - 11-13 


Spreading me ‘thods in surface treatment of roads. 138, 
139, 141, 146, 194, 196-198, 201-203, 211, 212 
Stability, see headings beginning Clay, Granular, 
Gravel, Sand—also Bearing 
power ” Bituminous paving mix- 
tures—Clays—Earth fills (settle- 
ment)—Sand—Shear failures— 


Silts— Soils (composition — sub- 
grade soils) —Subgrades. 
Stage construction, advantages... 59, 117, 118, 134, 136 
Static load tests: 
of concrete slabs on wet clay subgrades, 
DEN DORE. wc cccwccconccsace 41 
of truck wheels and tires— 
method, apparatus, and data......... 85-94, 97 
Static loads transmitted to culverts, r. to p-.-.-- 176 


Steel, see Concrete reinforceement—Culvert pipe— 
Molding—Rodding. 
Stiffness (relative) of concrete in flexure: 


DE aaiincndbawininamweewe Sik oecae 65 
Stone: 
local stone, use in parkway structures....... 22,27 
see also Aggregate, mineral—Base courses 
Concrete aggregate (coarse) — 
Cover material—Crushed stone 


concrete—Load distribution— 
Macadam pavements — Traffic- 
bound roads. 
Strahan, Dr. C. M.: 
gravel, topsoil, and sand-clay 
NS a Se a ae 
= sc ecaaiabe way 
Strain gauges, ‘use in stress ‘control in concrete 


roads in 


arch construction. ..-..--------- 149, 150 
Strains in Freyssinet concrete arches: 
0 eae ae 150 


Straw curing of concrete slabs: 
experiments_.._._- 
Strength, see Bending moments—C ompressive 
strength—Concrete pavements— 
Flexural strength—M odulus, mod- 
uli (of rupture)—Strength ratios— 

Tensile strength. 
Strength ratios for concrete in flexure, tension, 
and compression for various ag- 


gregates variously graded-.---- nue 8 


Stresses: 
in concrete arches — 
control by method of arch construc- 
_ a ees 
in concrete beams resting | on elastic sub- 


grades and loaded at the middle... 65-67 


in concrete pavement slabs— 
as affected by— 
deformations of subgrades-- 
Se ee ee 
wheel loads 


compressive stresses, control by joints... 61 








computation by theoretical ar 
Gata end. f.' to D.~.--.~.~.-64--- 

during curing .........-..-..-- 214, is" zis, cH 

edge stresses, corner stresses_.....-.----- 7-71 
in pipe culverts— 

6. By Witnett Cain . 5. .2ccnnincccneccce 169-175 

computation, formulas-__-..--- e---e 170-175 
in slopes (sliding surfaces) .........-.--- --- 179-182 
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shrinkage stresses in concrete 40, | 
148-150, 214, 215, 219 | 
concrete - - 40, | 
65, 70, 71, 


temperature stresses in an 
148-150, 214-219 
tensile stresses — 
in cement paste during drying-...-.---- 113 
in concrete. 113, 215, 219 


Subbases, see Base courses—Granular |: iyers. 
suber: ide friction (concrete pavements): 


as affecting primary crack formation ‘ 41 
data from curing methods experiments......... 214, 


215, 218, 219 | 
Subgrade studies, bibliography ms 64 
Subgrade surveys: 


usefulness and data__. = . 42, 51, 64 
Subgrades: 

elastic subgrades, deformations of 

effects upon pavements. 48, 59, 63, 65-71 
interrelationship of load, road and subgrade 

a. by C. A, Hogentogler and Charles 

OPEMEI > nc<cawseneounacneuss .-. 37-64 

lateral flow ___- ey ee 52, 5 56, 59, 60 
of sand-clay and topsoil roads........-. 131, 


134, 135, 194-196, 199, 202-205 
subgrade support 
factors affecting (summary).--- eae Ce 
see also Bearing power. 
treatments (subgrade treatments and surface 


treatments) - -- 54-59, 62, 63 
uniform and nonuniform subgrades, discus- 
ee) EOP AEE: 45-51, 62, 63 
wet subgrades as affec ting 
concrete slab behavior...-- 41, 54, 60-62, 220-223 
subgrade resistance 7 . 218 


see also names of pavement ty pes ; and names of 
soils—also headings beginning 
Moisture, Soil, Subgrade—a/lso 
Diatoms—Drainage—H eavin g 
Modulus, moduli (of subgrade 
reaction Ruts—Seepage 
Soils—Tar paper treatment. 

Subsoils, see Soils, 

Sulphite liquors as dust layers 

Superelevation of highways. - 

Superhighways, see Parkways. 

Surface hardness, surface wear, see Wear. 

Surface loss, see Sand-clay and topsoil roads. 

Surface treatment, see Bituminous surface 
ment—Subgrades. 

see California highways—Hogentogler, 

C. A. (r. to p.)—Macadam pave- 
ments—Sand-clay and topsoil 
roads—Traflic studies. 

Swedish Geotechnical Commission 
research, data andr. to p__.-- 177-179, 192 
methods and equipment in surface 
treatment of roads............-...... 138, 
139, 194, 196-198, 200-203, 209-212 
Swelling, see Expansion—Heaving—Volume 
change. 
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Talbot, Arthur N.,r.,r. to p_..-- 
Tamping methods and apparatus: 
miscellaneous data... 110, 112, 115, 138, 166, 168, 175 


< 172, 176 


Tangential resistance of soil on slopes Se ee 185-188 
Tangents in parkway construction. -- 22,32 
Tar, tars: 
‘as admixtures in subgrade soils. -- 5o et cra> 
as concrete pavement curing agents...... 213-225, 228 
for surface treatment of roads 
types, test results, specifications, ete . 137- 


147, 194, 196-198, 200, 203, 206, 207, 209, 211 
Tar paper treatment of subgrades: 
data and r. to p- : 
Tar sheet macadam pav ement: 
reconstruction as penetration macadam.... 140-142 
Taylor, James H.: 
roadside “ an and progress in Massachusetts, 


eR ae 101-109 
Teller, L. W. 
and H. L. Bosley, Arlington curing experi- 
ee 
effect of method of fabrication on strength and 
uniformity of flexure specimens, a 
sg abe ccegtrsn a cet cial ies 110-112, 115 
eee pee eee eee 64, 86(fn), 87(fn) 
test for indicating surface hardness of concrete 
pavements, a@...--.-- nee . 95-97 
‘Temperature: 
air temperature— 
minimum for application of bituminous 
materials in surface treatment of 
earth roads-_.-- Ss . 203, 210 
variations as affec ting- - 


- 56, 62, 64, 213-225, 228 


earth pressure-_.-- . 157, 189, 192 
volume changes in concrete during 
curing - Sere: .-- 214-219, 228 


application temper: ature of bituminous prod- 
ucts in surface treatment of earth 
RSENS bacon 196, 198, 200, 203, 211 
of concrete pavement slabs, variations during 
Es ni cenign wn danminacc 215-219, 228 
of subgrade as affected ‘by surface covering 
materi: als on curing concreteslabs. 215-217 
see also Stresses—Temperature expansion. 
Temperature expansion of concrete, coefficient: 
eS eee 70 
Tensile strength: 
of cement mortar specimens as affected by 
moisture content............-.-..-- 113 
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Tensile strength—Continued. Page 
of concrete as affected by aggregate, cement 
factor, and water-cement ratio... 72-84 
see also Stresses (tensile stresses)—Tension 
tests. 
Tension tests: 
of concrete— 
preparation nia sseatacemenain KeEA* ~-- 40, 04 
Fg te OO Win anew akn Bnd once bemecnaaaae 78, 224 
see also Tensile strength. 
Terzaghi, Dr. Charles (Karl): 
interrelationship of load, road, and subgrade, 
a. (collaboration) ---.-......-. ... 37-64 


r.,T. to p_.----... 64, 134 (text and fn), 180, 181, 192 

shear failures on clay slopes and the creep of 

retaining walls, a.__............ 177-192 
apparatus, and data, see names of 

tests, names of machines and kinds 

of apparatus, and names of mate- 

rials tested. 

Testing of highway materials, r. to p___- 151 (fn.) 

fee eee ee 215, 218 

Thickened edge design, concrete pav ements... 60, 69, 98 

Thickness: 


of pavements_-_-___- 19, 59, 60, 62, 63, 67-69, 71, 98, 142 
surface thickness of sand-clay and topsoil 
WoaGs . 5... 117- 


23, 126, 130-136, 194 “196, 203, 204 
see also Base sania: 
Three-lane roadways___- 
Tile drains, see Drains. 
Time and weather tests of culvert pipe_-----.--- 157 
Tires, motor vehicle: 
impact and static load-deflection data____ 85-94, 97 
Tongue-and-groove design, joints in concrete 


Is ei tiencuedcuccetate 69 
Topeka top concrete debian 
corner cracks.._--- Ref cntney e a fap Ae | ; 38 


T opsoil: 
characteristics _ —_._- 45, 46, 51, 57, 118, 135, 193 
see also Sand- clay and topsoil roads. 
Toughness of mineral aggregate for surface 
treated sand-clay roads-_-_-......-- 210 
Traffic action: 
effects upon subgrades__ ....... 39, 48, 54, 58, 62 
see also — and topsoil roads (surface 
oss). 
Traffic-bound roads: 
characteristics and r. to p...-.----.--- sree tes 39, 64 
Traffic capacities of highways: 
as affected by pavement width, grade cross- 
ings, intersections.-_.-...... 14, 19, 20, 26 
normal capacity, 2-lane roadway --__.......-- 15 
traffic capacities, traffic service, of untreated 


and surface treated sand-clay 
roads ____117, 123-136, 193, 194, 196-199, 202 
Traffic densities of highways ta ea 1- 10, 12, 13, 147 
Traffic islands: 
treatment in road beautification_._....._- 107, 109 
Traffic lanes: 
extra lanes at intersections-_-................ 20 
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Traffic lines at highway curves, recommendation. 15 
Traffic regulation, traffic restrictions: 
misosaneous f.. ...........<... 
Traffic sidings by roadsides___.................. 
Traffic studies, traffic surveys 
data, Se piieaidnwacenne anemeee 1-15, 1 
117, 123-127, 133, 142-144, 146, 147, 1962196 
in W wie States, announcement._...----_- 147 
traffic analysis methods and results, a. by L. 
i EE 
transverse distribution of traffic__ 
Trailers, registrations, 1928................-....- 
Transverse . . .» see Cracks—Joints—Modulus, 
moduli (of rupture)—Traffic studies. 
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concreté.........-. LES Pe TSS 72-84 
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Trap rock macadam road: 
surface treatment experiments_..._.....-- 137-147 
Trees, roadside: 
planting and maintenance--...-......._--- 101-109 
Tunnels, pressure on, T. 00 D.-...<. <5... ccc sce - ae 
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Uniformity: 
of bituminous paving mixture specimens 
molded by new machine-. 
of concrete as affected by— 
grading of aggregate..................... 84 
method of fabrication of specimens 110-112, 115 
Uniformity coefficients of soils: 





value for ideal soil_..._.._- 46 (text and fn), 19° 
values for various soils_....--..-- 46, 47, 53, 199, 204 
Univ ersity of Georgia, r. to p_....----_-.. 64, 118 (fn) 
University of Illinois, r. to p_.-----.- 172, 173 (fm), 17 
University of Iowa: 
hydraulic research data-_.-.............---.. 33-34 


University of North Carolina: 
earth pressure experiments, culvert pipe__ 153-176 
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Valley Forge State Park, Pennsylvania: 

parking (vehicle), provision for_..-.-- gineum 26 
Vehicle index, see Operating vehicle index. 
Velocity changes in water flowing around ob- 

struction, studies. ............--.. 33, 34 

Vermont highways, traffic survey data......... - 3,8,9 
Virginia demonstration road, r. to p...-.- iaessee 64 
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in base courses, effects_...............-.---- 58, 59 
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control in molding of specimens___...... 30,31 
in concrete aggregate — 
relation to cement factor. ._..........--- 79, 4 
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Volume change: 
in concrete slabs during curing-----_--- 214-217, 228 
in soils (shrinkage, swelling, heaving) ------ 40-50, 
54, 55, 58, 59, 62, 63, 135, 136, 143, 157, 203, 204, 
216-219 
see also Expansion—Shrinkage. 
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Walls, retaining, see Retaining walls. 
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Warping of concrete pavement slabs_ 
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relation to strength of concrete____-_- 79, 84 
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as affected by— 
aggregate. ......--.----...--.-----.. 95, 97 
curing methods, admixtures, sub- 
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, 214, 221, 222, 28 
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| see also —" and topsoil roads (surface 
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Weather conditions: 
as affecting— 
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earth pressure on culvert pipe_......-..-- 157 
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